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SAMI3: The NRL Ionosphere/Plasmasphere Model

e Magnetic field: +#sR=Hke= non-tilted dipole
@ Interhemispheric
@ Nonorthogonal, nonuniform fixed grid

@ Seven (7) ion species (all ions are equal):
H* . Her . G N}L NO-Lsmand .O=§
o *SOoiIEeontinuitylandimomentumiforial IFf speeies
o SoertemperaturerfofeH M Hewy "Ol "andid3
c 4° [ESmaimotions
o 40 K Bldrift perpendicularjtor i H
o dohzinertiatincludedpparallelitorB

o w\ éutratspeciesmN RENSISEQO A ndsuk WAVIOB ]

We use the Weimer

2005 model for the
o sCAémistryry2 1! feactions=- recombinations= magnetospheric
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[Huba et al., JGR, 2000; Huba and Joyce, GRL, 2010; Huba and Krall, GRL, 2013]



SAMI3: 1on dynamics and winds

Direct force:
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Wind-driven dynamo:
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2001 Day 32-36: a quiet period after a storm
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2001 Day 32-36: SAMI3 with no winds and with TIMEGCM

SAMI3 SAMI3
No Wind TIMEGCM
8(033 1auT | [033 2207 | [034 06UT

r/Re

r/Re
rfRe

r/Re

800f, _4 1407 ] [L=4 2201 | [L=4 06UT 800§ 1aut] fLes 220t] [Las” 06GY]
™ 600 | - : ; H '
£ — = L —— — — bt T e ]
T L N Susplont il ] i D e o
b = =S~ B f-—-\——_
——
wopgE
0] onl - ' ; : Py i
0 6 12 18 24 6 12 18 24 6 12 18 24 ; Qo B 132 18 2484 6: 122 182 24: 65 1%- 18: 28

MLT MLT MLT MLT MLT MU



2001 Day 32-36: SAMI3/TIMEGCM
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2001 Day 32-36: IMAGE RPI electron density
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No winds — no oscillations

Electron density vs. time
at fixed L, MLT, MLAT

Results shown for the

no wind case and for
SAMI3/TIMEGCM.

Points come from RPI

(passive mode) on the
IMAGE spacecratft.




2001 Day 32-36: IMAGE RPI electron density
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IMAGE/RPI densities
are at MLT 03:50.

1. SAMI3 with HWMB93

2. Without 1on-neutral
forces, the oscillations
persist.

3. Oscillations are gone
in the “No Dynamo™
case.




2001 Day 32-36: TEC
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Winds shape the
ionosphere as well
as the
plasmasphere.

Outflow to 3<L<7
1s steadier without
winds.



2001 Day 32-36: wind-driven dynamo 1n quiet conditions
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Extra slide: Refilling
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Extra slide: IMAGE/RPI electron density
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Extra slide: three different wind fields
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The quiet plasmasphere is affected by the thermosphere.
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